Characterization of the prostaglandin E receptor expressed on a cultured mast cell line, BNu-2cl3.
Interleukin 3-dependent BNu-2cl3 mast cells, mucosal type-like mast cells, exhibited a specific high-affinity binding site for [3H]prostaglandin (PG) E2. The binding was completely displaced by M&B 28767, an EP3-selective agonist, but not by EP1- or EP2-selective ligands, indicating that the PGE2 binding site is of the EP3 subtype PGE receptor. Whereas the EP3 subtype is presumed to be coupled to inhibition of adenylate cyclase in various tissues and cells, in BNu-2cl3 cells PGE2 had no ability to inhibit adenylate cyclase activity, while it induced concentration-dependent stimulation of phosphoinositide metabolism and caused an increase in the intracellular free Ca2+ concentration in a pertussis toxin-sensitive manner. PGE2 by itself did not evoke histamine release from the cells, but it markedly stimulated histamine release in concert with ionomycin, a Ca2+ ionophore. The PGE2-stimulated release was also completely blocked by pertussis toxin. Thus, the PGE receptor expressed on BNu-2cl3 mast cells is of the EP3 subtype and is linked to phosphoinositide metabolism via a pertussis toxin-sensitive G protein, and this activation leads to histamine release.